%e discuss the equilibrium electronic structure of a random binary alloy within the framework of a spin-dependent muffin-tin Hamiltonian. The disorder is treated on the basis of the single-site approximations (SSA), especially the average t-matrix and the coherent potential approximations.
I. INTRODUCTION
The magnetic properties of disordered metals have to date been discussed largely on the basis of the one-or two-band -tight-binding model Hamiltonian extended to include an intra-atomic Coulomb interaction of the Hubbard form. '
Despite the progress that has resulted from these studies, it is generally agreed that the tight-binding model Hamiltonian represents a rather simple parametrization of the electronic structure of close-packed systems in general and the transition and noble metals and their alloys in particular and that, in order to describe thy electron states in these systems realistically, the muffin-tin Hamiltonian should be employed. %ith this motivation, a considerable effort has been devoted in recent years to delineating the properties of the muffin-tin Hamiltonian.
During the last decade, the understanding of the electronic spectra of the nonmagnetic muffin-tin alloys has reached a good level of maturity on the basis of the single site approximations (SSA), especially the average T matrix (ATA) and the coherent-potential (CPA) approximations. ' The treatment of the ground-state properties of the nonmagnetic as well as the magnetic perfect metals has also proven quite successful within the local-spindensity (LSD) functional approach. For these reasons, the use of single-site -local-spin-density (SSA-LSD) approximations in the present attempt to develop equilibrium one-electron structure of random magnetic alloys possesses a natural basis.
We emphasize that the precise form of the exchange-correlation energy functional does not enter our consideration in any significant manner. Therefore continuing progress in understanding the nature of the density functional (e.g. , the inclusion of relativisitic9 or non-local effects' ) can be brought to bear on the alloy problem in a rather straightforward manner. It should be noted in this connection that the LSD approach has been exterided to include finite-temperature effects. " Attempts have also been made very recently to describe the finite-temperature properties of the Hubbard Hamiltonian. '~' Despite these important developments, the subject of finite-temperature magnetism in metals and alloys would appear to be an unclear' one and we will, therefore, implicitly confine ourselves to the discussion of the zero- 
for r pR~, (2.28) The physical density p" ' '(r) [or p" ' '(E)) is then obtained by integrating (3.16) as in Eq. (2.5).
We emphasize that due to the nonspherical shape of the Wigner-Seitz cell, l decomposition of the various densities is well defined only within the muffin-tin sphere rather than the entire unit cell. For this reason it is convenient to introduce several auxiliary quantities. The contribution of (l, t) 
The use of (3.26) in (3.23) yields (3.26)
is the total number of electrons of (1,t) Ri"t& '(r, E)=Rl" ' '(r, E)Kl t&(r) .
(3.34) Using (3.34) and (3.23) in (3.33a) together with the approximation (3.26) for W~'l, '(r), the part S" ' ' takes the {diagonal) form Table I This work was supported in part by the United States National Science Foundation.
